CHAPTER XVII
INTEGRATION

168. The derivatives of several types of functions have been
considered. Some of the applications of derivatives have been
illustrated. It will be profitable now to consider the inverse
problem, viz.: Given the derivative of a function, to determine
the function. This problem and the process involved are
included under the name integration. The sign of integration
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is I . When this sign stands before an expression it indi-
cates that a new function is to be determined whose derivative
is the expression under (immediately s following) the sign of
integration. Integration enables us to solve a great number of
new problems in science and geometry.

Consider,   / 3 x2 = x3 + C3 where C is any constant.   To

prove this equation, take the derivative of the right side and
compare with the expression under the sign of integration.
This derivative is seen to be exactly 3rc2, which proves the
truth of the equation. C is called the constant of integration
and cannot be determined without further information. The
expression x3 + C is called the integral of the expression under
the sign of integration, 3x2. In what follows, it is assumed
that the integrand* is continuous for values of the variable
considered.

For convenience of reference the derivatives of a few funda-
mental functions and the corresponding integrals are given:

* The integrand is the expression under the sign of integration.
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